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Abstract of JP 2000311790 (A) 
PROBLEM TO BE SOLVED: To control to a 
prescribed brightness even when brightness is 
changed by dispersion and deterioration of 
, har [eristics in plural light emitting elements. 
SOLUTION: This controller is provided with a 
brightness detector 1 1 in response to brightness of 
plural light emitting elements 5, a reference circuit 
connected to a reference resistance 8 connected in 
series with an NPN transistor Tr4 and a resistance 
Rr1 set to a restance value to make a current flow to 
generate an inter-drain/source voltage same to a 
fixed load current in an electric power source 
supplying overheat self-breaking type 
semiconductor switch, and connected to a source of 
a reference overheat self-breaking type 
semiconductor switch,; and a control circuit 9 for 
comparing a detected value detected by the detector 
1 1 with a reference induced voltage induced when 



conform all the time to the reference induced voltage 
so as to vary the reference resistance 8. The 
brightness of the plural light emitting elements 5 is 
controlled to keep prescribed brightness against 
brightness change of the plural light emitting 
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*5S, ;f>S20!J77 u^ffligSieSSra*** 

W7factt, 0 3da*waas«i!efflii»Ba*ir 

ffl*##^y?QAi:|ai-m«filttic.TV>5„ i-ft 
frt>, Kl'yWSfDCKIi, ^-fyFETQ5CKl' 

fasffiKgfrvas!). y-f yFETQ5oy-^l:il, 

Q5©<7-M4, rtaSSjftRC («*.«. lOkfi) * 

^ITt*- m«fGC|;8KJhTi.-5. :roy*-l- 
I»gc i y-yflJSSH^ set ©HCI4, iBMft*q@ 



S5o*s gs$ HTv^5„ '©fasm»tiaiiS5 0i4, * 

^VFETQ5©ta**^ml-5fc»ffl'fc65-C-, d©!fi 
g&*n@!S 5 0 C 14, 7 y 5 1 ^SM S tiX ^ 
5. tUT. ^roifi«*-*nleliiS5 0t4, WyFEia 
s CM £««S i 0 ifi7cro«Ms Wt-5 * C J; o x t< y 

k%£y*s°?®m5 it3i-yff-?-*m7Ji-5«&WL 
XV*5„ iLT, r07-y9-HIK5 114, fiS1**tllHliSg 

14, ®S»fflFETQ6ro-7*-l-7j!gS^tl-Xfe->), 
fflS«*dlal8S 5 0 IE t o X * -< VF E T Q 5 /JSigfS Lfc 
rtSrKfflLfcitli, 7yf0S5 1 &y>LXtH7j£ 

ti5tyfi#ic J; oxigggssra FETaeiivu 

y^^FETQ 5 <Dtf— HE«i LX^^FET 

[0024] -tj, S2roy77yy^ffl^iS!ga» 
m*m#-*4 v ?Qc»y-7,«iis^s eta, ffl?]flo 
is*F£7>i.xig*tRr 2\zt-,xmmihim2nv 

7ri^^ggtioisSiM!S^X*30, ;oS2ffij7 

rfV^»*tlOO)6ttRr 2li«*B3*l/t^5. 
X, r»^1 , yFETQ5tJS2roy77yy^jgj5tR 
r 2 tCJ:oX*2<oy 77 V^EiWfffifclSftXV* 
5. r®S2»y77U>-^lH«Sli, B»«ffliiSig 
a«ati»^yf QAW^yFETQl t*» 

5„ cffj*2K>y77yy7.[Hiigii, aiswffliasig 

a&Sr3!¥*fl£*-r yfQAW-f^FETQlity 

5*7t*^- 5 iejes iE«isas»vr^5:Mis« 1 1 cm 

ETQ107-X (y-7*IBfSA) C3S*1-5«E 

t Bices mmms.) S2«>977vy«i 
geMSBi^fM-r ?faco?i-fyFETe5oy 

(y-^«IS^SC) CSI*38tS*5ffffl*Wl. 
XV>5„ i-ii:^*,, :B»20H77^Mee 

itBra^Wfty; -f y ? Q c n y -f > f e t q 5 n y - ^ 
(y-7.<i(iiSiF-sc) ici4, 9.mmmmmmus.mmm 

*iS*7.^ yfQAO V-xmST- S AC®*t$ jl5« 

«4fSJ:?C>ioXv>i. 

[0025] z<D%2n<jy 7 \s>xmmmMe.mmm. 

-f y Q c ® y -f > f e t q 5 n y - t, en 
(4, «gft*Sffl®«ga»S^i»*^1'y^QA»y 
-fVFETQias^VUXV'ittftfcfe-j". «#X*> 

<D*-< VFETQlKjUEH-aeSE**!, S2»K£flIJ; 
9iB/hfc«Sh-fct#C, roy^yFETaioy-^ 



[0026] c<oi.j^2<oyyT^>^mmmSB 

jMrss^sMM-r ?fQcn, ^-fyFETQ5»y- 

± oti 2 m y 7 7 u v^jiig^e E,mwm*m#-x4 
?fQco^^yFETQ5oh»' y-^Kias 

S«5^Hfct#|-, rO^-|->-FETQ5z)5iaSSLT* 

MitizmZMit-tZKib* r»y^yFETQ5toia 

mm) ■fzmm&s.mmmmzmnx^z,, 1012 
<oy 7 7v>xs%ffime^&&im¥-Mfa*4 ^focs- 

SfiScLTl-^yf >FETQ5tt, DMOStfilfflNM 
OSFETT*^Tl>J. 

[ 0 0 2 7 ] Sfc, SigWSffliiM aawrS***^ 

aa»W«^7fQBJ)«yFETQ3t, 

Sg2©y 77 i^fflassaewrs***^ y^o 

CcOy-f/>FETQ5l4, 8»o^>»«»)I!J 
HT*J5, ;0/-f>FETai, /-fVFETQ3, 
^-f^FETQ5S:«tJ t- 5 y i^SccOtttt, 
^■^^FETC!l>^-fyFETQ3 
>-fyFETQl>MyFETQ5 

BKWSMtilMM'l' jfQAB^ VFETQ 1 £ y 7 

-i ^ gp,'jirai swwyfQBe^y 
fetq3, &£vw&m£mi&m$5.x»>m*m*x 

^yfQAO^-fyFETQ 1 t^2C!)7rl'y^ffl 

mm a ajiisfa***^ f y f- q c coy f e t q 5 

n&h7>i?Xfi&<Ditftl 0 0 0 : ltSSSUT*. 

[0 0 28]tU, y77^V*tgtft8CO«)fiRr 1 
14, MA.tf*^*&ffl«if5iaieBfS!^(*:^-f 7 fQ 
Afflji^FETQ 1 C5 AfflftiBTO 

as*h.fcfc#, y7 T i^>^fflii»@aigBfS)¥«^ 

^7fQBffl^-fyFETQ3l:5mA0K^tSi! 

ifitv, «iS#tif0ffliaSSea2»rS*#^-i'y?QAO 
^'fyFETQio • y-^mHvd s ilUC 

Kwy- y-^pflmffi^y^r^^^fflii^gaieisfS! 

^ft*^?QBcoy^VFETQ3COKU'>-- y- 
[0 0 2 9] S/t, ^20J7rl'>AlSl Ocojgffi 

Rr 2t±, «ittaas«i!&fflia«sajB»fa***^-i' 

y^Q A©* -f y F ET Q 1 t 5 AO«Jf BSEtftth-fc 

tt. »2©y7ri^i'^ffljif!aa«Kffia^5S^i' 

7fQCB^-fyFETQ5II5mAB F ^ymfic^S 

Misft^fflaaaawik^^^^-^fQAro^ 
-fyFETQiofi-y. y-ypeiasvd s iHUCK 
yy • y-^p.imj±*m 2 cd y ? 7 wxxffliias a® 

»rim§#*-< yf-Q c coy 4 >■ F E T Q 5 co K i^y • 



y-xfigC3&££*3 J; 5 K ± i ieCHSLTfcS. 

[0030] ifcfct, tsftsffliisiasffiif 
^x-fy^QAcoy-i'vFETQiroy'-b • y-y 

Bflltffii: y 77 ^*ffliISSga«M*##:;*^ ?f 
QBO«yFETQ301'-h- y-X PpflltEE i 14. 

F E T Q 1 K&mHtlZfi.$iX-bZ>?&%.m* 5 tfSjESfT- 

aa»S#SMf:y.-i''y^QAcDy-i'yFETQ lco-7" 

-i- • y-^p^«ffiiS2cDy7r^y^ffliMSigait 

SWi(tM?fQCOMyFETQ50^-h • 

y-^p»i«r£i[4. wMW&%m®g^msiW¥m#x 

-1" ?fQAO>^yFETQ 1 |:HSiK£ft3£#T"fc3 

[0031] masw^aaig agia^fM^ y f- 

QA©yfyFETQit7)'7*-hi. yyrt'y^ffla 

SIS8(ilW*M?fQB«)WyFETQ30 

y- hi, S2©y7 T i^*fflMaa«ra*iS{« 

7,-f 7fQCO^^yFETQ5©fr- (->!4, tSfetR 
7 tfflriR 8 ©SMIIlKfc^LTB2»li]!& 2 iiSESH 
-030, CcOIE«llIIK2A>t,tB7] t *iT-5'7'-hfS*KJ; 
ottlftgUli Biglffl****--!" yfQAcoy. 

-fyFETQit, y77i^y-^ffliifsgais»ri!*3([ 

*^-fyfQB«)^-fyFETQ3i, S2»!l7rU 
v*fflig]»£ Bjg«rS*#ft;^f y ?Q C coy -f v F E 
TQ5t(±, |^5#K*V-*7l-5J;5t' 1 ic 1 T^5. 
[0 0 3 2] ;wSjgttjSffliiSigaiiterM^#*^-i' 

?fQA» Ku-yflnsB^DAt y ?7 v-y-xffliisse a 

Xmm*&#*4 y'f'Q B co K l-yfllSg^ D B i IS 2 (0 
J77l-y^fl*leSKSW#X-f y^QCcD K 

^iUfM-i- j-^QAtoy- hMS^GAi y 77 t-yy 

Btm2coy 77 i'^^ffla!»&Ee»fS!#*f(E^'(' y 
=r q c to y- mm- g c &*i»ti- a d t k j; o isi- 

7-y7--roftWt*«SC-t-5ri*!T#S. Sfc, « 
ifSTCffliSmg a»r3! 7 fQAi!)7ry 

> y;ffli@fs I e«S*« ft^ •Yyf L QBt«2ray7 

7U-vy.fflg«!aB»M^ft:^-< yf-QCIi, 

7" □ -ir ^ r-liil-^ y 7\k|- J»fiS * tvfc t, co 4r«H-f 5 : 

ttUT. iESF^7K?D 7 hP»'1ro^7y*coKS& 

[0 0 3 3] «K«&ffiiSSSSiaa»fS!*W»:^ 
5-f QAO/-f y FETQ 1 COV-^IM, -7 = 7— 
KZDlfflTy-KasttSSftT*.-!), ico-y 
KZD 1 c7)*y- KCHMfiR 7 ififet 

KZD 1(4, ffigftJ&fflffi»aaii»rM*S»:^l's'f L 
QAcoy-f >FETQltO^-h • y-xffl$:W®.W± 
(12V) C«oT-y-M;i@«F£)JSB17JPStt < t5il- 



[0034] *t. msttif&ffliSisasaBfSN^*^ 

-f yf-QAffl^^ VFETQl OV-^ttt, » 
SrfrLT^V^V-^T^^SixSttKISEgCM 

(+) «iA*«^t, =>^/<u— ?T*do*n5ttKia 
sscMP2« <-) mAtiiSiTiiztmhtgmtstiT' 

3, :©)tt*WCMP 114, «S«jaffligSSi5igl 
S#S#^-f yf QAO^-f yFETS 1 ©y-7CB 

>esti,5miit y 77 ^*fflM!fiE;«rs##»* 

-fyfQBa^-fVFETQSOV-^KSeSiliS 

««H6ffl*:tftll)1-«fc»iDtKiT*a„ -Mefr*>. ft 
3(^1- yfQAfflW >FETQ 1 ©y-^SEti 'J 

7 7 i-v^ffliifse E.mm*m»z-< q b ©> 4 

yFETQ3oy-xtIiiS-ttliU *©^*sia«* 
WftttKT-UfciSI («Sp»ffl»aaStt^£ft 
*-f yfBAW -f y f e t Q i ©y-*©®<2;0! V y 
7 f^fflMI Ea»tS*S(l»^-i' vf-Q B ©y ^ y 
FETQ3©y-*©Sffi«_hT-S>5lsi) iih i asm* 
Six, *»£asii*»WettJ:>>*S<4Si (tSUfc 

jefflifl»iaas»rasNt*^i'5'f-QA©^^>'FET 

O/hSKfeSi) set-CLow^tBASix, iB*«SlE 

flSMxfci' 



[o 



3] t 



m S a m Bf S * -f j- Q A © /■ 4 y F E T Q 1 © 

v—7, (v-x»sa) \m&£thzmi±tm2<n 
y ? 7 \s>*.mmm$5.mim¥m»x'i y^ocwy 

•fyFETQ6»y-7 (y-*«i$pT-sc) K»te* 
*xS®Ei:*J*;lRL.T ®BW i%m MB g BigWrS N^SS* 

wyfaAw-fyFETQ i K-s&m^Mmnx 

^Z>A> (il/hSSt&oTW.st^W £}&tti-fSifc»© 
*>»T-fc5. tt^HISCMP 2 officii, * 

e t q i © y-^nm tm 2 © y 7 7 yyxffljissg a 

affS^ft^ ^yf Q C © t -i V F E T Q 5 © V - 7. 

(SiB{ft^ffl@fsgaswfsa*w*^'C ?fQAo« 
yFETQioy-^«Eiii2e>!)7ri-y«i 
g BiiBr^#»ft;^^ ?fQcowyFETQ5»y 
-^SEiOfctevMe-eibaiB) tiHi^ffl/jSix, * 

ts i vtmrnm*^ v ?q A©y -i- y f e t q i © 

y-^SEE^jg 2 © y 7 r yy^ffliimg sawatf 6 * 
ft: * -f -y ? Q c © y -< y F E T Q 5 © y - * mm £ i) B 

< *5 1) sctTL o w«s«a *ixii/j>m«K:<i:o;fc 
tWSEi-a. 



5 ( + ) MATJAT - j l - 



7] eWMSSsg : 



, PNP h 



|g|!SCMP l © (+) WJATJiS^ll, iSttR 1 tffittR 
3 »»K/Slcyw *— KD 1 Sr^rLTS^StLTfe? , 
ttfemigCMP 1© (-) «i|AtjS7I±. iginR3£jg 
KR 2 nmm^?4 *- KD 2 SrJ> LTSSttSiiW 
5. LtSot, IttilHlSgCMP 1© ( + ) WIAAKH^ 
Eli, /<-y^y VB*>fe««Sil5*SI(«EE*, SStR 

EGAS, MS0&CMP1© (-) tlATJiSfttt, jSK 
Rl iffiftR3©£fi!ijS£ii:. R2tCJ:oT»EL«: 
mEE* ! *ix€ixHlJPS^5J:?C«fSSixTV>5„ "© 
PNP K5Vi?;**T r 1 i, iSttRl, jgfetR 3, jg 



RR2t, 
ffl»«<oJMffcJ 



9 «SS«*Sfflj@&li 3iittlfS#*ft:^ 
-f yfQAO^-f yFETQ 1 iS*>i>t,*7£.ti:r,1Z 
«C, r©m««*Sfflii^lBiSBfS*Wft:^-< , y , fQ 
A©^ -f >-F E TQ 1 Srsl-Xtaif s*5fc»©*eni 

LT^-f y^swHWroAAiShT-t-tix-eixKDtSixfc 

PNP^^^TrU, :OPNPh5y-»i' 

Tri»=Hji r-^©rai:a?ijcssffisixfcffiei: 

Rl, «StR3, ffifetR2i, EWffiRRKCiSixSS 

s&ttREiiscMP i© c+) ffiMs-a-r^^-K 

Dli, fittRl, SK:R3C«^5m«*tfct*lEl!SC 
MP1© C-) SS^«ii-ai-^*-KD2i;CJ;oT 

[0 0 3 8] «»@KO««S*i*oTV>Sla«Rl 
©SSttll, 7^7fSWllrSAt5;tiaotP 

NP h7>"^Tr lWi-tftit, StlRl, R 
3 OSWiSwSfi V 1 y 7- y © 6 0 ~ S 0 
T-, SSttt»&Sia!»iSigBfS!^afft^'f'y?QA©y 
-^fllS^f- s AroSfirtfsjgjfi R s f ©tiliE*EEI%T»fi 
ttWofctBV 3 W-f tf- KD 1 ©* y- K«m 

[0039] se>c, tteiiiiscMP i© (+) ma* 

MKf-ett, S6tR9S:^U-C^*-KD3»ry-K 

asssffisnx*!*), r©^^-- KD3©*y— kcm: 



*5 0, JtK@!SCMP l©«S:S*iii ! K»Iill®21cA* 

-^y3"lil(S3T#ESHfe«EEvp Wixii, vp = 

SSCMP l/i>fem*SnTV^-6H i rofS^i, 

SW1 MyfSriKioT^-f y'MM^feAASft 

5*^ff*©AAtlcJ:-3-c. BSi[g|&2my-*«lf- 

*Sfflii#Sge«»r§S*S#^-f ?fQA5)« >F ET 
WtSIBlggCMP 1 «>5)H i <0(a^*A*$h.TV>5P,1 
g BSISS¥MHM -f y ^ Q A n y ■< > F E T Q 1 <D V 
SilHigCMP 1 *S*a t-CttKHIKCMP lHLo» 

BiiBfM^SIft^'f J-?QA5D^^ XFETQ 10-7*- 

fMl'yfQAm^yFETQl«r:*-y*1-5„ *fc. 
tfc«!EI(SCMP2rofcH;7jS8m4, #UK~«>tttfjWf-FK: 
jSSSivtfc!), it&ISIi&CMP 2lc£o-C*E£;ft*: 
SgStt, m7J»*FK8&ia£ft5@»l-±-3T;Wffl£ft 

s. 

[0 0 4 0) S»a#, y?swi&«:A1--£i, p 

NP h5^?Tr l^yL, maiSmEVB (1 2 
V) «Rli Cf6StR3+»aR2) tickets 
ES*i-fc«E* (Witt, SiSSffiro 6 0 %~ 8 0 %) 
asjtftiaKcMP IB (+) «ll»^l;E|l*QSjT-5J;5lc 
ftoWS. tttSESSCMP 1© (-) *I«^C14, 
MrtRl+ffiSRS] ttgSR2i(;J;oT»lEE$n 
fcmiHi aSSB£E«D2 0%~4 0%) asfpfll 

3+jffl5tR2) ®gffi««MH:«*ire3bS. 

[0041] x^yfswiityt, PNPt-yyJ* 

^^TrlOtylUoT, SSWEEVB (12V) * 
ffiStRli [jgj5iR3+jgttR2) i-TtfEELfcttJEiP 
JtKSSCMP 1(0 (+) fiJAASfrf iltKlElKCMP 
IB (-) «i|A7J«^CMS^, ItttBRCMP 1 e> 
(+) ffl)AA«^KPP*PS^5aEasJt;«iaKCMPl 
<D (-) «A**J-fcPPHlS*T.S«£EJ:!)t,*:#v^fc 
». JtK@S&CMP lroiijTJHH i K»08S2 
SrMSiU iE»HISS2i4»e»l±y-MgiK)fS-?-Hi*s t ij^ 



«*^?fQBO^yFET«3, I20J77 

uyxffl»IE!iati(*/-f-?tQCJ)^yF 

ETQ5ityti. 

10 0 4 2] rrotteiaescMP i®m^t4, urnm® 

fflit**! BMfSWMMM-f 7fQAW-f yp ETQ 
5. Vn£, ft«T-*>5agCOIS7t^5©«|S(I]CS0 

jtf'y h-^s-bisscai, »#x-s.5as<DS7t 

5 |;*«Sas«£h*^roT-. a»*affli@SSge;iWr 
y-fyFETQici4i§*ro«« mv,M) imtiz,. 

fQAE/-fyFETQlBh>y' y-*fHfc»l„ 

giRWSfflil * @ SKISrS^-SfM f y * Q AO y -C y 
FETQlfflh'uy • y-*fH©SEVd «ia**<4 
0 (SjgttJ&ffligJUIBiSBai^ft^-ry^QA©^ 

wyFETQi*!*yu-c^siao h-uy- y-*M» 
< * ?) ) , «ig«£fflia$gsew3#w 

^y-^QAW^y-FETQlOT^y-ittti:, 

[0 0 4 3]-*, !)7ri'y^fflie»SBi6BfS*3t 
(M-f •y'7 v QBroyi'yFETQ373y-yeE (y- 

^»^sB©ai±) «7fii, Mrc-^y-LwsKfg 
T-i4iEiirT-fcti.iiy 77 y-y^fflia^iaiiwa*^ 

^7fQBB^yFETQ3»y-^tE 
Ws B ©sjd Icit^xmimSSffljgfsa EigSriS 
imfry-f yfo A»y y y f etq i © y-xgffi 
(y-y«rFSA»mE) »#as«^i.5tc'J7 7i' 
y^ffiStsrotsaR r iroffiSt<iiiSR£LT*5©-e, 

as*fefflass SBmrnm^mftx-f 75-qa»^ y 

FETQiroy-xflffi (y-^fflijS^SAwmffi) 
*(jw-3t<5. c<oyy7^y^ffli@ssgBitiSfa 

fi*^j.fQBBy^yFET«30y-7tff 

(y^WfSBotB 14, ssf^yu-c^stt 

Kt±, SSSTOffliS^gBSBrM^ftx^.y^QAO 
y^yFETqioy-7,iE (y-yffliJiS^SAtDS 

ffi) Vds (0. 5Vg) iPJ-TSbS^fc, SiB«|g 
ffl-lff; S E^BfS*5g#^ -f Q AW ^ A y F E T Q 

i©y-y.*E (y-^»SA«)«B vds, y 
7 7 i-y^ffliii EiM*3*^-f 7f q b oy ^ 

yFETQ30y-XtE (y-7,«ISfSBOlS) 
ifcffiStRl. igirtR3, )Sj?iR2|oij ; S7>ffi«ffiJ:D 
fc«v^ («H«£EC£<*oT<5) . :<0fiSRl, 



(fijfiR3, jg^R2ti5^)ESJ±H, 94*— KD 
1, D2f*yMilTL*l\ Jtt&tlS&CMP IcO 
(+) MATjSf, MSclUSgCMP lco (-) ffilATJK 

fEI4«IMSE&-3T<5„ -f4fc*>. S!f8«£ffliS£S 

-y«ffi (y-*«Wf sa®SEE) nm, JJr^ 
*fflSI5gBit»Ta¥8lft:yW ?fQBO^^>FET 

SiMKEBCMPl© (+) fllATJiBf. ttlSElfgCM 
Pico (-) «A*iSfiaoTV>5. 
[0 044] rt*IB18&CMP 1 CO (+) «A*K 

ft, fstftR 9 , 94 *- h-vsmmmmmm&K 

TtJ9, ifflB:?iJlE]!S£OyV;i— KD 3 c0# y- KicK^ 

-Mt^mAS^EgsB^nT^s. rro^^-KD 
3©*y-n±, *^T-foa3§xt»f sEias&we-r 

T««*«®gl!iBi£»rg!#a|&y--i' -y^QAcoy-f 
yFETQlfl^Vt- ^^yFETQlOtV 

KD3(4#-y b*7i!ivT. 1StSR 9 i 94 *- KD 3 

5, ffilfiR6CI4««E;i5£<»w , ,t<T» MJSMefflifi 
&UE,mtm*m#x4y?QA<0><4>FETQl<0 

y-*«£ (; 

CMP ICO (■ 

BilSii^i^^yfQBco^-fyFETQScoy- 

(y-*«ISFF-SBCO*ffi) tfjff&Jtt&lili&CM 

Pico (-) «iA**f K-etu-enAAStiTv^a. i 

t<sv>) «E«sfflM§B^»rS^fty 
-f?fQAffl^-fyrETQi©y-^tff (y-^fll 
SKfSAcoflffi) Ett^Ti^r i/y/JISSeilf 
a y. -f -y Q B co y 4 > F E T Q 3 co y - y «£E 
( y-^flJB-f S B ions.) S < ft5 £ 5 E !> 7 r 

l^V^ffifei8cOgfctR r 2cO}gR:<t&S:SLTfc5cOT- 
ittSclU&CMP 1 c0tH7Jl4H i EfcoTl^i. 

[0045] c co«(g-ee**j&ffli@!ffig aiiBrS!*« 

ft * 4 y * Q A © y- 4- y F E T Q 1 CO V - * ffll «HP S A 
EBEigi!*^5*#T7*>3«*3(Sf5ES»ii¥©7 f y K-> 

^fQAOWyFETQltlt, **St!iSj(E^T, 

rco«is#t«&ffligisseaigsifa**Sftyi' yf«AW 
-OFETQira*vigtftE*:saAsa*!), aigwe 

SlilefWi^-fyfQAcO^yFETQ 

icoKi-y • y-*(SfflSffifgas**<4$„ tr« 

coy^vFETQ3coKi^v- y-y,p»1co«fi;^co* 
14, Sio»7rvy^«iRr lCfcoTMESftT 

S^S^-f y 9^Q B coy -C V F E T Q 3 co y ~y.*BH 



©y ^-y-FETQ 1 roy-^mfficoijAST« i -=T< 5„ 

[0 0 4 6] mistiygffliaM BiWrS y ^ 
QAcoyy^FETQicoy-y-Sff w-xmrn-s 
Acomffi) «TU!J7r i-y-y-ffli@ftfiBitt»a* 
iS^^->.^QBcoy^>'FETQ3coy-y.Sf£ (y 
-y-HMSHF- s B co«S) ntt X 0 t»h £ < * 0 ilflsfcW 

SdtKTE<C5t, tttfclalSCMP lcOfflZJt4, Hi4> 
& L o wERfc LTLo wfS*as<g»H!e& 2 Eft* £ ft 
i. »IHK2E)teiaiSCMP lA^Lowff-t^A 
TjSJx-Si, K»BBS2©y-*«lt- 7^***2 art* 

2A.f>cOffi73#Hi*>ibLowl 

S BitKifS***y-i' y *-Q Acoy 4 > 

*<M-f yf-QAcoy ^ >- F E tq l MKrL- J; 5 i-t- 
3„ r.fflSB«lHl«S2»»feOLowfl|4S-teJ:o-C!J5'Ti' 
yy-JBSiSssi ESSifS*x^ -y^Q b coy ^ y f e 

T Q 3 coy- l-fi^HS 2 CO <J 7 7 ffli©»ii Bffi»f 

S^ft^^y^QCcoyi-yFETQScO^-KCt 

*7is-§-«sA73^ny 7r v sawa** 

♦Ml" yf QBcDy yF E TQ 3 <T>f- hRV^2 <T> 



vy«|co h7y»^ 2 hffi*y*z. *fflfe»K, fft 

tSR 9 t y-f KD 3 CO it?l][H]KcOy , '1' Jt— KD 3 CO 
*y-K#l)cBSS*SftS*>fe> jettR9iy*-f7l— KD 

3coiiL?i)iaj§Ea«/ii ! «^6. ^cosstii, 

jg«aE»S*««:y-< y^QACOyy^FETQl 
coy-y-WISf SAi>5.«R5*l-3t, jSStR9Sr 
iBoT, ^*-FD3S-ioT7-AtSt,5t^5 
£5ESnS. -T5i, J6ttR5E«a£isa£^tSctt 
fcicT, cro)g{n;R5EJ;5BffiKc.y7 , ii4li5 = 
COStffiKayT-tTjfcJC), Jt«|II!SCMP ICO ( + ) « 
AAJS^I±®K«&ffliS»g BjeBfS^ft:y,-T y?Q 
Acoy vf e t q 1 co y-y-mffi J; 0 fctESR 5 cos 
JEE Kb y7"»ffi:i7T^a 0 ztltf t y-y 9 v^T?*5„ 

[0 0 4 8] y77i->^ffliiiigBigwfa¥##:y-i' 

9"Q B coy ^ >- F E T Q 3 CO y -y.«4gf S B COSffi 
Ett-c-CfflSI«*&ffl«g BMSM^M-I- y f-Q A 
coy F E T Q 1 CO y-y ««f S AC0«EC07J 
a«<*5t, ttKIBIKCMP l*s E etTBH»lil!S2 
CO L o wco«^-*!Arj # jxBBlHll® 2W7U5it 

S. rroffifb@!&2£-B.#iH-3i, ffiBm^ 2 coy 

-yfflllcO h 7 y-^?2 a»7LT, -»-yfMcO K5 
yyy.:5'2b)SS5i-yt-5fcft, SinR 9 k?4*— KD 
3©e?lJBI6E«aE^jSiiT, ttKLUlSCMP lco 



(+) m^mrttmmmmmMmn smm 

SHM-I" ? fQA»M>FETQ10y-^J;Hfi 
l>tEK44. UfciSoT, SK«SffliIf»gB«ia 
#3|fM ^ y ? Q A © J 4 y F E T Q 1 © *Sig=p 
fi t ± «s o T 7 5 7 5 UT t> tte EHES C M P 1 f4£j£ V 
t*7UT^5. 1-*to*>, ffiSlR9i^-f*— KD3 

[0 0 4 9] rrofttir-, M@S2*5i-7i- 
^-fyFETQl, !/77 u-^ffliB«ig5,ii»rM#iS 

Wotvk. :«Kyy- v-^raan^it^oT^ 

D©:gM5;Sm£ivO^, 3EBSlx<t«it»?loS?>ix 

ypETQi, u 7 r w>-*ffli«@a»s#9MM 

yf-QB©j!W>-FETQ3»S<oy-h • y-*ffi 
©«£#** <£<>T«*ra-»#i«;t 5. U4>U *K 

TQi©y-*»E, y7r^>-^ffliSi»lE,ffierS* 

iS#:;*-f j. B © j< I" V F E T Q 3 © y-*SII4« 

mc^#<«^4v^?., mmwe dzvi it)'>L 

iWI^-fyfaAWl-VFETQl, <J7 T 

ETQ3»^- H9 t + -v ! aSi-A/i*A/»ttT*T, y- 
^.*±C*fUr^-h«JI«!-FA!oX< 5. ^r©fc» 

-fyFETQi, !/7r ^y-y-fflSSiiBWrS!*** 

X-T •,v? : -QB©y^yFETQ3©®jfE!)S»oT^< £ 

o^-fyFETQi, y7r^>-^ffl«iaSBria* 
S#x^ 7 fQBO^^yFETQ3Sl;Ki/y' y- 

[oo5o] rro^jtaiiBweffliasasajiiBis** 

fty-f ?faA<)WyFETQ l|cfflai,5SSf£7>«o 
QAC^-fyFETQ loy-^dHB-SAOBftH, 

E,mmm¥m#*4 v f-Q A©y -r >f e t q i © y- 
^•Wie^sA, jy/i^y^MlBiiw^iis^ 

^yfQBOT!-fyFETQ3ffly-^l!8fSBIi, 
ffiBSffiVB&JgttRl. StaR3, jgtiiR 2T-#£EL 
fcSSE,fc?>MS<ft5„ r©S!fS, J7rvy^ffi«ll 

g B&»r§!iN«M I 1 y ? Q B © y 4 -y F E T Q 3 © y 

-^«ss^ s b , wwmmmk s BiesaiiMMM w 

yf-QAro^^^FETQlffly-^-WISe^SAtt, It 
tS@KCMPl<» (-) fil|ATjSi\ ItKIUggCMPl 



© (+) fflAAB^fc<f-§-a!Sn&<&oTLS5„ 
[0 0 5 1] :«J;5 4ttfiK*5t, SiB« 
EESrftSKR 1 , (ggtR3, jfi*tR2T-^ELtaiEz)5tfc 

taa&cMPi© (+) «iA73«^, Jt^miigcMPi 

© (-) W]A**^efTOJn£*i-3 it 1"5t, 

jttsmiiScMP io (+) fliAAss^troosnaffiia 

Rl, WR3, ig*tR2CJ:5#FElSBi, mm% 
CMPIO (-) flOA^SH-CHliBSnSfifitRl. « 
triR3, »a;R2tJ;5i>S«ECtfc-ST, 1SSR3© 
SEEKo^7'^fc*lti*</j:o'Ct5i9, JtKHli&CMP 1 
©ffiTjIigiEU WKHiKftS. rwJt^HlfSCM 
PlBttWiSHifcfcSi, HOT»HIB2^*y U 
f- HI ■§-*SiK«U&fflia«lS BSJrS^sgft^-i' -y? 
QAB^-fyFET«io^-H:gO, it!Sft*&ffli§ 

[0 0 5 2] ON/OF FSf»IHB4t4 > WKftj&ffiit 
S6S2Wi*^jfQAOMyFETQlC 
^-Ki:*7T% 2 as^7©«:ffi, 

SE«ilaI&2©->>-y© h?^** 2 biSrf-ftefcoT 

QAO^ -f yFETQl oy-^KH? S AO^EiS^ 
?fKJ:9t>i*^«£E (5V) l;ttoT^5if« 

14. CR«yrlHSS«:ffl^T*Sy\ ayf^fC 1 i4i© 

c R«»@8Sro = yfy«*>5>. 

[ 0 0 5 ] / I] HF-W^f* ' f -y-?- 

«ab Kvy • y-x|^K«EH5ffii!t&*<t-t?&sii7 l e 

JfH^SCW&U i©if wSiS«ffli§SsgB)«*rSJ 

*nw.?.4 •?*f-<zb.n-j-?.nB.h\km-i v 77 i-v 

BigSrM**^-!- -y^Q b roy-^Sffi 
(4, «SE»J;5Kiy7 7 H'^ffiStg»figiRr 1CJ; 
^TMe^lT-6mE*#5raT?l44<, NPNf/y-^ 
X ^ T r 4 i Stt R r 1 »^B»ffiSt®«»tilf[C^ 5 fc* 

itrom«a*NPN h^y-^Tr 4c±o-c^9tti 

;©NPNh?yy^#Tr4CJ;otatt 
«S»I4, MPUQii^ttiijiSnS^-^aiSCioT 

fetq i ©y-^t«KSJx5ft#-efeaa»»iS3t 
[0054] nmw&m&ms ^mmm^m»^4 

QA»^yFETQl<oy-XK8SShTl>iM 
T-$>%a»©«y6*i=-5*S3SJt'f-Si. 35**^5©*? 

IW^-^ttii* ^?yymr 2i« 

R12) fc«fe+8«£Ea«MPU9CA*4*l,S. r© 
iSyi- [fiftRU) e«4i-5tB£E7)!MPU9A7J 



mtitz. 1 1 1 »m*«^ g t y-^asgs 

11. JWWlCH. NPNH5>'i ! ^*'Tr4«-r*ffi 
NPNf7^WTr4MRrlO 
^«K«asm io!)77 vv* JggtffllcfcS i 5 C*J 

5 &M.tt<p t imxn 2 ea±iKJ» u 

as. EHMei=*»ffl«3ft*^5|;«eix5^«ffias, jfflR 
ioffc*. i6»L*a>ofc]E*<c«**^ciia£ro« 

T*th5y^#Tr 2i:/<77y VBa>6>g»stB 
ttRi zii«i»S^s. -T5t, rwjgtiiRi2ro*h 

9tA*4*lS. r»MPU9(EAAS*lfc««Rl 2 
tRfi^ntaffifitt, MPU9t*5V^jEHf<C»3t* 
^asjSJt-f 5I#4ff« © i * CSttR 1 2 lyMSSH 

fS'ilSJt^oWaaSE^wSS^fSo J; 5 KMPU9 
II, Eflt4»Jt**fflff«ffli:tl'«E^5«ii(EtJ:oT 

AOMVFETQlOhVV' y-* 181 (BE t H-© 
fESr!)77 ^y*®*S£«sSht-3 y 7 r f>xmim 

• y-^BHOBtg-tS i 5 /iffiSfit*5 J; 5 K V 
7 r l^*JgSE8©jgSt(e (NPN Fjyy/^T r 4 
tSttRrlO^ISS) MPN^V^nr4 

ffitrifg (NPNh5y^?Tr4t(SSRi l ©£-$ 
SSt) S-NPNF5y»{'Tr4»)'!^iSCJy> 
T*J«l-f-a t , £S«D®!Sg 7 © 1- 7 9 T r 3 11, 

[0 0 5 5] S»«£fflMiBMS«M** 
-< yfQAOi-fyFETQ 1 ©y-^icjSMsnxv^ 
3£m»a!8S7©h 7 vi^Tr zn^XvtK&XL 

*r<5£, r*i.6.*fto**«^5tBf*®«aa««ft4 



T- 5 CBfj£»«atas«»*^-c t>»3t*^- 5 ©jsgas* 

*<. -©3£*^5©Wgl±, *^7>'^J'Tr 
2HioT^tB*ix5. '©* h YyV^7.9T r 2 

ii. r««**^5ro»)Sp)scfceat&^.yx!J vb 

4>6)SfiR12C«aSti. +5i, r©jgfriR12© 
fcSJHta>MPU9tA7j*n5„ rroMPU9icA* 

ZMz.mKV.\ 2CSIjg£ix;fc«aSli, MPU9C13 
V^TESf 4»3t*^-iS|S7Et- 5IS <£«*«© t # tS6t 
Rl 2C«fiSnS«ElSiltttSiT-5. ^LT, 
©/<? y # K X o TWScffiv^Tt*^ i!E^Oi*SSr 
ffio^KiMPUgil, E**«Jt*7-»»ffi©i*l: 

snaastt £ o T»a s^s*»*&ffli§ss ^ eigBr 
ajMHt^yfQAB^^yFETQioKi/y' y 

y y 7 uvx«iifiiajeBfS!**»x-< >fQBo^ 
-f yFETQ3 to ws • y-^MCBfi-rsJ:5fta 
afltic<tsj:5cy7r^y^ffia8»»ttii: (npn 

h5Vi>**Tr4£)^Rr l©#sMg« &NPN 

7rfV^teSC8©1&St1i (NPNh?y^?Tr4 
ttSStR r 1 ©^jSfitit) tNPNh?y'WTl4 
©^-*«ifEK£oT*W1-5i, £ffifficEI!iS7©t-5 
y^JTr 3 II. IE**»SEfc5,fc5fr-S£©MfflE 

Z,£?i,z»m£inZ>„ r©£5l-«tt©'<5y*KJ:o 
TS«asm£©««!;:*f>fcVv»-&\ MP U 9 11, !)7 

f e tq 3 ro y-^*nic«SEiins y y 7 s 

BNPNl7y»?Ti 4C«ft3«iS*£!tiiJifp-»-5 
- t T-tSlfcro^TE*?- 5 ©JSSasgfSwffaEt/f S J; 5 
C«y«UT^S. n»J:5CIBJfflli-6 = tCJ;9. fflSfc 
ra^TfeS^ 5 »»g|Cf& DTN P N h 5 y 9 T r 2 
«-<-;xaifcS ! M&£ft, NPNh7>'^i'Tl4C 

[DO 56] IfHSK, S»«effliBiftgBSSBfa!#W# 
^ -f y 9" Q A » * 4 V F E T Q 1 © y - * K S S JlT 

a. =©S^-ia. am©**^5C3f^©SSa«IS 

«SI±. *H.7y^?Tr2ICioT«aSil4. 
;o*fh7y»fTr 2fi, r ©3876*^-5 ©»lt 

5. -TSi. rroffiSRl 20*hh7y»?Tr 2 



ASUS. MMPU9CA*S«cKRl 
SHfcfflHIll, MPU9K«^TM**357tJli?-*s3l 
*+SIES-*»*©i*tjgffiRl 2|-BfjE£;ft5lSjEE 

J: o T»g©(gV «3E*^- iSEffi-OK* Sr«o i 5 tM 
PU9B, Ett*3H5**W»&©i§C»fr5e»:: 

•jfQAO^^yFETQlOK^' y-^f»1«ffii 
|BJ-©SK*y 77 i-->;*II]i&Sr»iM-5 a 7r^-s* 

ffla»gas6WfaNi»*^-f5/^QB«3>-<>FETQ 

3 © Ku-v • y-^MCBiS-t-a <t 5 4ffitt«tK4S J: 

Tr4iWRr 1 ©£-J»St) MPNh7>»J' 

tftSOM* (NPN h5Vi?**Tr 4£fiffiR r 1 
©*SMS*t) iNPNS7V^!?Tr4«)-<-XtS 

3(1, E^*»SK<eSJ;5<£-£<omiSfE*!. S^M; 
J:oTilWlEaiBf«05#«l;*6*^**. MPU9U, 

y f e t q 3 © y -*«fc«K £ n5 y 7 T w^ffi 

8t 8 ©N P N h 7 >i?X * T r 4 Ci&lSttjiU&IMSP 
1-5 r i I?**©*!*** 5 ©WJCtfSrJ&wWEc** 
J: 5 CM* LW5, ;© £ 5 EWH-J " i It J: 9 . 
SIR©**** 5 OJWtKJS CTN P N h 7 'S's?- 9 T 
r ■2.to«.-7.W3t&W&$fr. NPNf?y^?Tr 

A\zmM,i,n:&mm-m^ 5 ©«s 

tf-jeeKWSifrs. 
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